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or exclusively of four-repeat tau isoforms. The glial tau pathology is more severe in cases with intronic mutaal., 1996). At present, there is no experimental evidence linking hyperphosphorylation of tau to filament assemtions than in cases with a mutation in exon 10. Missense mutations located outside exon 10 appear to lead to a bly, and it is unclear whether hyperphosphorylation is either necessary or sufficient for assembly. Thus, asmostly neuronal pathology, with the paired helical and straight filaments being made of all six tau isoforms.
sembly of full-length hyperphosphorylated recombinant tau into filaments has not been observed. In fact, experiIt is unclear why some mutations lead to a neuronal and glial tau pathology, whereas others result in a largely mental studies in vitro have shown that interactions between tau and negatively charged sugar polymers, such neuronal pathology. In normal human brain, tau protein is mostly confined to nerve cells, where it is concenas sulphated glycosaminoglycans and RNA, lead to rapid assembly into twisted and straight filaments in a trated in axons. Although it is not known which isoforms account for the low levels of tau in glial cells, the cellular phosphorylation-independent manner (Goedert et al., 1996; Kampers et al., 1996; Pé rez et al., 1996). Moreover, pathology of FTDP-17 is compatible with nerve cells expressing all six tau isoforms and glial cells expressing heparan sulphate staining of nerve cells in the early stages of neurofibrillary pathology has been described predominantly four-repeat isoforms. In the case of mutations located outside exon 10, the ordered assembly of (Goedert et al., 1996; Spillantini et al., 1997, 1998c). These studies have provided a first robust method for tau into filaments may be driven by three-repeat isoforms, leading to the formation of paired helical and the assembly of synthetic filaments from full-length tau protein. straight filaments in nerve cells. Four-repeat tau isoforms drive filament assembly when tau mutations are However, the mechanisms that lead to assembly of tau into filaments in brain remain to be discovered. It is located in exon 10 or in the intron following exon 10, resulting in the formation of twisted ribbon-like filaments possible that a reduced ability to interact with microtubules, which could have several different causes, is a in both nerve cells and glial cells.
The study of familial MSTD has shown that a mutation necessary first step for filament assembly. Assembly is probably an energetically unfavorable, nucleation-depenlocated close to the splice-donor site of the intron following exon 10 is sufficient to lead to a tau pathology dent process that requires a critical concentration of tau ( that this has on intracellular processes, rather than the detailed morphology of the different filaments. Where studied, pathological tau from FTDP-17 brain is hyperphosphorylated (Spillantini et al., 1998a) . As the Implications A major implication deriving from the work on FTDP-17 known mutations in tau do not create additional phosphorylation sites, hyperphosphorylation of tau must be is that a normal ratio of functional tau isoforms to binding sites on microtubules appears to be essential for prean event downstream of the primary effects of the mutations and may be a consequence of the partial loss of venting neurodegeneration. This finely tuned balance may be very sensitive to disruption, in line with the fact function. It probably reinforces the effects of the mutations, since it is well established that hyperphosphorythat a large percentage of the general population develops limited filamentous tau pathology with aging (Braak lated tau is unable to bind to microtubules (Goedert et
